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C A S E
R E P O R T
Introduction
The occurrence of thyroid nodules in patients with
Graves’ disease is of clinical concern because the
probability of malignancy is more prominent than
in those without Graves’ disease. Ossification in a
thyroid nodule is seldom seen in the literature,
except for a true bony formation that was reported
in Russia [1]. Here, to clarify the rare entity of Graves’
nodular disease, we report a patient with Graves’
disease who was noted to have an ossified nodular
goiter after subtotal thyroidectomy.
Case Report
A 23-year-old woman, a native of Taiwan, was
essentially well until late 2004 when she suffered
from episodic palpitations and heat intolerance. She
had lost 5 kg of body weight during the preceding
2 months even though her appetite was normal.
Physical examination revealed goiter with elastic
pattern, Grade II. No exophthalmos or diplopia was
detected. Under an initial diagnosis of Graves’ dis-
ease, the patient began taking the oral antithyroid
drug methimazole and the β-adrenergic antagonist
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propranolol in a regional hospital. According to her
own statement, her symptoms subsided gradually.
She first visited our hospital in September 2005.
Thyroid ultrasonography was performed after 
8 months of antithyroid drug therapy; a small, ill-
defined, hyperechoic, calcified nodule without
capsule, 9.4 × 8.6 × 5.7 mm in size, was found inci-
dentally in the left lobe of the thyroid gland.
Acoustic shadow was noted simultaneously (Fig. 1).
Sonoguided fine-needle aspiration cytology of the
nodule showed scanty follicular cells. Thyroid gland
scintigraphy with 0.1 mCi 131I revealed increased
iodine uptake (40.2% in 24 hours), and a small
cold nodule was just seen in the upper portion of
the left lobe (Fig. 2).
The patient was referred to the surgical depart-
ment and underwent left subtotal thyroidectomy
because potential malignancy was highly suspected
for this nodular lesion in Graves’ disease. Her post-
operative course was uneventful.
Pathologic findings
On gross examination, the specimen consisted of
one thyroid tissue measuring 5.0 × 3.8 × 2.1 cm in
size and 20 g in weight, which was soft and dark-
red in color. Sectioning revealed a yellowish firm
nodule measuring 1.0 × 0.7 × 0.5 cm in size. The
section margins were grossly free.
Microscopically, the nodule was composed of
dead follicular cells and focal ossification. On low
magnification view, a clear border between normal
thyroid parenchyma (Fig. 3) and ossified area was
seen. On higher magnification of an area within
the nodule, dead follicles with hyalinization were
seen in the lower part of the picture (Fig. 4). Some
cells with ossification, transforming into osteocytes,
were found.
Discussion
The occurrence of thyroid nodules is common.
Previous studies showed that the prevalence of
nodular goiters ranged from 4–7% [2–4]. The risk
of malignant nodular lesions was reported to be
10–15% in patients with Graves’ disease [5,6],
iF g. 1. Thyroid ultrasonography shows one small, ill-defined,
thyperechoic, calcified nodule without capsule nodule bu
acoustic shadow, measuring 9.4 × 8.6 × 5.7 mm in size, within
the left lobe.
Fig. 2. 131I scintigraphy shows increased iodine uptake with
mild heterogeneity within both lobes of the thyroid gland. A
small cold nodule can just be seen in the upper portion of the
left lobe (arrow).
iF g. 3. Normal thyroid parenchyma.
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prominently higher in comparison with euthyroid
nodular goiters [6–9].
Any single nodule, especially cold nodule, found
in patients with Graves’ disease needs to be care-
fully examined to exclude the possibility of malig-
nancy. Our patient developed a nodule during the
course of antithyroid drug treatment for Graves’
disease. It is reasonable to arrange further investi-
gations such as fine-needle aspiration cytology and
thyroid scintigraphy after initial ultrasonographic
study, especially since it was reported that solitary
cold nodule in Graves’ disease carried a higher risk of
malignancy in comparison with all other groups [9].
However, no definite cold lesion was found in our
patient on scintigraphy.
From the viewpoint of pathology, thyroid nod-
ules may undergo a wide range of degenerative
changes such as infarction, hemorrhage, or fibrosis,
which may be localized or extensive. Such nodules
may be associated with calcification or even ossifi-
cation, and cannot be differentiated on thyroid ultra-
sonography [10]. To the best of our knowledge, this
patient is the first reported one of hyalinized thyroid
nodule with ossification for Graves’ disease in the
English literature. The term “hyaline” is widely used
as a descriptive histologic term rather than a spe-
cific marker for cell injury. It usually refers to an
alteration within cells or in the extracellular space,
which gives a homogeneous, glassy, pink appear-
ance [11]. Hyalinized nodules have been reported
in thyroid follicular adenomas. One subtype, the
hyalinizing trabecular adenoma, has unusually elon-
gated cells and prominent hyaline changes in the
extracellular space [12]. One case of hyaline nod-
ules with chondroid metaplasia has also been
reported in a 72-year-old man with multinodular
goiter [13]. All of the follicular adenomas mentioned
above had viable cells in the nodules. However, in
our patient, there were few viable cells in the nod-
ules. This may be the result of infarction or local
hemorrhage. In other words, it was some kind of
degenerative change, but the clinical significance
should be further determined. Mesenchymal cells
in the degenerative area may undergo differentia-
tion and become osteoblasts, with ensuing ossifi-
cation. Finally, osteoblasts may become osteocytes
with bony formation. Similar changes have been
reported in uterine leiomyomas, in which the most
common degenerative change was hyalinized
degeneration with ossification [14].
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